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Meteoritika XXV, 1964

COLLECTION AND EXAMINATION OF METEOR DUST

by

I. A. Yudi.n

In the study of meteorite substances, the collection and

investigation of meteor dust is aIso.extremely important. As is

well known-, along with t-he fallout of meteor dust, industrial

dust, apparently closer to fuel and metal as-h than anything else

in mineral composition and structure, falls out in greater quan-

tity and almost everywhere on the earth. Therefore, in order to

differentiate meteor dust from industrial dust, it is fi.rst of

all necessary to. know: the mineral.s and-stru.cture of residues

wel.I and. particularly pay attention to the nontransparent

minerals,

What is meteor- dust' and. what sort of structure and mineral

composition does it: have?. k..-correct formulation. of the question.

:n the, study of meteolr dust was presented by E- L_. Krino.v (t)..

During exacting inve.stigation of then melting cru;s-t. of' iron

and stony meteo-rites, he eastabtished that meteor dust--must

basclia:aly match tihe met:ing' crust in. sft:ruactre and mineral. con-

teent-.. iniscule ha.rdaned'at:omezed roplets- of'a si-icacte- sub,-

stance matching the- melting crust- we-re es-tab.isshed .. by E-, L.. KInov

onU the cr-ust-Less surface of the s.t:oy meteeorite Knnashak 2)}..
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Besides this, meteor dust collected during the fall of the

Sikhote-Alin meteorite was found in the-soil (3).

Mineralographic investigations conducted by the author (4-7)

showed that the melting crust of stony meteorites consists of two

zones which differ sharply from each other both in mineral com-

position and in structure.. The first, outer zone, 0.1 to 0.3 mm.

thick consists of the melted silicates, partially crystalized,.

and nickelous iron and -troilite fully move into i.t and second-

ary minerals, having formed magnomagnetite (?), which is in the

form of miniscule isometric grains of dimension ..05 to 2 microns.

Its coefficient of light reflection R equals 13 to 15%. The

structure of this zone is-microporous and magnetic. A second,

inner zone of- the. melting crust- of the meteorite has a dense

structure,r the silicates in. i.t are not subjected to melting and

ni.ckelous iron and t.rili.te are remeIted and form very thin.

fibers and spheres which are s:everal microns in dimension.. The

width of these zones is also expressed in tenths of a millimeter-.

The me-Iting crust. of iron'nmeteorites. also consists of

two zones. The- first,: outer zone, is, basically composed of

oximagnit-e with- a small content of iotsit (joseie ? and occasionalI

,grains of nickelous' iron· its thickness is O.I to I mm.. and its

struc-ture is porQous. ' The inner zone consists of nickelous iron

with. oc'casional. droplet--fQrmed_ grains' of ti.o-tsit.

Tberefoere., the obseerva.tiao data te-stifieas that metetor

.bst must- basicalty be ~i.enti.cal to the outer- zoe af the me.It-

ing.. crust of metori'tes- in it-s mineral. composition and" mfcrostruct-ture .
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The major methods of research with which to differentiate

meteor dust from industrial and also investigate it are mineralo-

graphic, spectral, X-ray defraction and microchemical. In the

case of silicate meteor dust which has the greatest dispersion,

its microstructure, nontransparent (orb minerals and their quan-

titative content can be determined by the mineralographic method.

Knowing the qualitative content of ore minerals and silicate

meteor dust, the percentage composition of iron, nickel and

cobalt can be de-termined through microchemical and spectral

analyses and the meteoric origin of the dust under study can be

confirmed with this.

In conrclusion it should be stated that the establishment

and study of meteoric dust seems possible on the- basis of data

from mineralographic and microchemica- investigations of the

outer zone a'of the melted crust of meteorites as well as from

minineralographic investigations of fuel and metallic ashes.
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